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(54) COUPLING DEVICE

(57)  Theinvention relates to a coupling device (1) for
connecting a heat exchanger to a standardized connec-
tor. The coupling device (1) comprises a tubular piece
(2) and a hollow cylindrical adapter piece (3). The tubular
piece (2) is inserted into the adapter piece (3) along a
mounting axis (MA) to a predetermined distance and is

axially fixed to the adapter piece.

According to the invention, the coupling device (1)
comprises a form-fitting unit (13) and the form-fitting unit
(13) non-rotatably fixes the adapter piece (3) to the tu-
bular piece (2).
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Description

[0001] The invention relates to a coupling device for
connecting a heat exchanger to a standardized connec-
tor according to the generic term of claim 1.

[0002] EP 2946136 A1 discloses a coupling device
with a metallic pipe of a heat exchanger and a metallic
adapter. The pipe and the adapter are connected to each
other by brazing, which is disadvantageously time-con-
suming and cost-intensive. A VDA-Connector can then
be fitted to the adapter. The VDA-Connectoris a connec-
tor standardized by the German Association of the Au-
tomotive Industry for devices in a motor vehicle.

[0003] Itis therefore the object of the invention to pro-
vide an improved or at least alternative embodiment for
a coupling device of the type described, in which the dis-
advantages described are overcome.

[0004] This object is solved according to the invention
by the object of independent claim 1. Advantageous em-
bodiments are the subject of the dependent claims.
[0005] A coupling device is provided for connecting a
heat exchanger to a standardized connector. In particu-
lar, the standardized connector is a VDA-Connector
standardized by the German Association of the Automo-
tive Industry for devices in a motor vehicle. The coupling
device thereby comprises a tubular piece and a hollow
cylindrical adapter piece. The tubular piece is inserted
into the adapter piece i.e. the adapter piece is slid onto
the tubular piece along a mounting axis to a predeter-
mined distance and the tubular piece is axially and pref-
erably detachable fixed to the adapter piece. According
to the invention, the coupling device comprises a form-
fitting unit and the form-fitting unit non-rotarably fixes the
adapter piece to the tubular piece.

[0006] In the presentinvention, the terms "radial" and
"axial" and "circumferential" always refer to the mounting
axis.

[0007] Due tothe form-fitting unit, the tubular piece and
the adapter piece are non-rotarably fixed and a material
connection between the tubular piece and the adapter
piece can be avoided. This can simplify the manufacture
of the coupling device and reduce manufacturing costs.
Moreover, material-non-bondable materials can be used
for the tubular piece and the adapter piece. Advanta-
geously, the tubular piece may be formed from metal and
the adapter piece may be formed from plastic.

[0008] In an advantageous embodiment, the form-fit-
ting unit may comprise a first form-fitting element and a
second form-fitting element. The first form-fitting element
may be formed on the tubular piece, and the second form-
fitting element may be formed on the adapter piece. The
first form-fitting element and the second form-fitting ele-
ment may be axially insertable into one another and can
be non-rotatably fixed to one another in a rotationally
fixed manner in a circumferential direction surrounding
the mounting axis. In this way, during assembly of the
coupling device, the form-fitting elements can be inserted
into one another and subsequently non-rotatably fixed
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the adapter piece to the tubular piece.

[0009] In an advantageous embodiment of the cou-
pling device, it may be provided that the tubular piece
comprises an outer stop projection and the adapter piece
comprises an inner stop recess. The stop projection is
formed externally on the tubular piece and the stop re-
cess is formed internally in the adapter piece. The stop
projection and the stop recess are each formed to sur-
round the mounting axis at least in certain regions. The
stop projection thereby engages radially in the stop re-
cess and, as aresult, the adapter piece lies on the tubular
piece axially in one direction. In other words, the stop
projection and the stop recess form an axial stop for the
adapter piece on the rotor piece.

[0010] Transversely to the mounting axis, the tubular
piece can contain an outer contour lying on the outside
of the stop projection and the adapter piece can contain
an inner contour lying on the inside of the stop recess.
The outer contour and the inner contour may be fit tightly
to each other and may be rotationally asymmetrical. The
inner contour and the outer contour enable the stop pro-
jection and the stop recess and, correspondingly, the tu-
bular piece and the adapter piece to be non-rotatably
fixed to one another in a circumferential direction sur-
rounding the mounting axis.

[0011] Accordingly, the first form-fitting element may
be represented by the outer contour of the tubular piece
at the stop projection and the second form-fitting element
may be represented by the inner contour of the adapter
piece at the stop recess. The outer contour of the tubular
piece at the stop projection and the inner contour of the
adapter piece at the stop recess may each be polygonal.
[0012] In an advantageous embodiment of the cou-
pling device, it may be provided that the tubular piece
comprises a locking groove and the adapter piece com-
prises at least one locking element. The locking groove
is formed on the outside of the tubular piece and sur-
rounds at least in regions the mounting axis. The at least
one locking element is axially aligned and is radially re-
siliently formed on the adapter piece. The at least one
locking element engages radially in the locking groove
and the adapter piece is axially and preferably detacha-
ble fixed to the tubular piece. In addition, a radially in-
wardly directed projection may be formed at the end of
the at least one locking element. The projection may en-
gage radially in the locking groove, and thereby the at
least one locking element may be securely fixed in the
locking groove. A plurality of locking elements may be
formed on the adapter piece and may be arranged side
by side in a circumferential direction surrounding the
mounting axis. The plurality of locking elements may be
formed, for example, on the longitudinal end of the adapt-
er piece by axially aligned cuts.

[0013] Advantageously, the coupling device may com-
prise a hollow cylindrical standardized connector. The
adapter piece is then inserted into the standardized con-
nector along the mounting axis. The standardized con-
nector can then be axially and preferably detachable
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fixed to the adapter piece. In particular, the standardized
connector may be a VDA-Connector, as already de-
scribed above. An outer contour of the adapter piece can
be adapted to an inner contour of the standardized con-
nectorin such a way that the adapter piece and the stand-
ardized connector can be axially fixed to each other.
[0014] Otherimportantfeatures and advantages of the
invention will be apparent from the sub-claims, from the
drawings and from the accompanying figure description
with reference to the drawings.

[0015] It is understood that the above features, and
those to be explained below, may be used not only in the
combination indicated in each case, but also in other
combinations or alone, without departing from the scope
of the present invention.

[0016] Preferred embodiments of the invention are
shown in the drawings and will be explainedin more detail
in the following description, wherein like reference signs
refer to like or similar or functionally identical compo-
nents.

[0017] It shows, in each case schematically

Fig. 1 a sectional view of a coupling device accord-
ing to the invention with a tubular piece and
an adapter piece;

Fig.2a view of the tubular piece of the coupling de-
vice according to the invention;

Fig. 3a view of the adapter piece of the coupling de-
vice according to the invention.

[0018] Fig. 1 shows a sectional view of a coupling de-

vice 1 according to the invention with a tubular piece 2
and a hollow cylindrical adapter piece 3. The tubular
piece 2 is insertable into the adapter piece 3 along a
mounting axis MA. The tubular piece 2 is made of metal
and the adapter piece 3 is made of plastic. Fig. 2 shows
a view of the tubular piece 2 and Fig. 3 shows a view of
the adapter piece 3.

[0019] The tubular piece 2 contains a locking groove
4 and the adapter piece 3 contains a plurality of locking
elements 5. The locking groove 4 is formed on the outside
of the tubular piece 2 and surrounds the mounting axis
MA. The locking elements 5 are arranged side by side
on the adapter piece 3 in a circumferential direction UR
surrounding the mounting axis MA, and are separated
by a plurality of axially aligned cuts 6. As a result, the
locking elements 5 are axially aligned and are radial re-
silient. As shown in Fig. 1, the locking elements 5 engage
radially in the locking groove 4 and axially and preferably
detachable fix the adapter piece 3 to the tubular piece 2.
[0020] The tubular piece 2 also contains a stop projec-
tion 7 surrounding the mounting axis MA and the adapter
piece 3 contains a stop recess 8 surrounding the mount-
ing axis MA. The stop projection 7 is formed on the out-
side of the tubular piece 2 and the stop recess 8 is formed
on the inside of the adapter piece 3. As shown in Fig. 1,
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the stop projection 7 and the stop recess 8 abut axially
on one another, so that the stop projection 7 and the stop
recess 8 form an axial stop for the adapter piece 3 on
the tubular piece 2.

[0021] Transversely to the mounting axis MA, the tu-
bular piece 2 contains a polygonal outer contour 9 at the
stop projection 7 and the adapter piece 3 contains a po-
lygonal inner contour 10 at the stop recess 8. The outer
contour 9 and the inner contour 10 are adjacent to each
other and are rotationally asymmetrical. Thus, once the
tubular piece 2 is disposed in the adapter piece 3, the
outer contour 9 and the inner contour 10 prevent the
adapter piece 3 from rotating against the tubular piece
3. As a result, the tubular piece 2 and the adapter piece
3 are non-rotatably fixed to each other. The outer contour
9 of the tubular piece 2 at the stop projection 7 forms a
first form-fitting element 11 of a form-fitting unit 13, and
the inner contour 10 of the adapter piece 3 at the stop
recess 8 forms a second form-fitting element 12 of the
form-fitting unit 13.

[0022] Thus, by means of the form-fitting unit 13, the
tubular piece 2 and the adapter piece 3 are non-rotatably
fixed and a conventionally necessary material-boding be-
tween the tubular piece 2 and the adapter piece 3 can
be avoided. This can simplify the manufacture of the cou-
pling device 1.

[0023] Thecouplingdevice 1is provided for connecting
a heat exchanger of a motor vehicle to a standardized
connector. Thereby, the tubular piece 2 may form a part
of the heat exchanger and the adapter piece 3 may be
adapted with its outer contour to an inner contour of the
standardized connector. The standardized connector
may in particular be a VDA-Connector as described
above.

Claims

1. Coupling device (1) for connecting a heat exchanger
to a standardized connector,

- wherein the coupling device (1) comprises a
tubular piece (2) and a hollow cylindrical adapter
piece (3),

- wherein the tubular piece (2) is inserted into
the adapter piece (3) along a mounting axis (MA)
to a predetermined distance and is axially fixed
to the adapter piece (3),

characterized

in that the coupling device (1) contains a form-fitting
unit (13) and the form-fitting unit (13) non-rotatably
fixes the adapter piece (3) to the tubular piece (2).

2. Coupling device according to claim 1,
characterized
in that the tubular piece (2) is made of metal and
the adapter piece (3) is made of plastic.
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3. Coupling device according to claim 1 or 2,

characterized

- in that the form-fitting unit (13) comprises a
first form-fitting element (11) and a second form-
fitting element (12),

- in that the first form-fitting element (11) is
formed on the tubular piece (2) and the second
form-fitting element (12) is formed on the adapt-
er piece (3), and

- in that the first form-fitting element (11) and
the second form-fitting element (13) are insert-
able into each other along the mounting axis
(MA) and interlock in a circumferential direction
(UR) surrounding the mounting axis (MA) in a
form-fitting manner.

4. Coupling device according to any one of the preced-

ing claims,
characterized

- in that the tubular piece (2) contains an outer
stop projection (7) which at least partially sur-
rounds the mounting axis (MA),

- in that the adapter piece (3) contains an inner
stop recess (8) which at least partially surrounds
the mounting axis (MA), and

- in that the stop projection (7) engages radially
in the stop recess (8) and thereby the adapter
piece (3) abuts axially against the tubular piece

@).

Coupling device according to claim 4,
characterized

- in that the tubular piece (2) contains an outer
contour (9) arranged transversely to the mount-
ing axis (MA) and lying on the outside at the stop
projection (7),

- in that the adapter piece (3) contains an inner
contour (10) arranged transversely to the
mounting axis (MA) and lying on the inside at
the stop recess (8),

- in that the outer contour (9) and the inner con-
tour (10) abut each other and are rotationally
asymmetrical.

Coupling device according to claim 3 and 5,
characterized

in that the first form-fitting element (11) is formed by
the outer contour (9) of the tubular piece (2) on the
stop projection (7) and the second form-fitting ele-
ment (12) is formed by the inner contour (10) of the
adapter piece (3) on the stop recess (8).

Coupling device according to claim 5 or 6,
characterized
in that the outer contour (9) of the tubular piece (2)
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at the stop projection (7) and the inner contour (10)
of the adapter piece (3) at the stop recess (8) are
each polygonal.

Coupling device according to any one of the preced-
ing claims,
characterized

- in that the tubular piece (2) contains an outer
locking groove (4) surrounding the mounting ax-
is (MA) at least in some areas and the adapter
piece (3) contains at least one resilient locking
element (5) aligned axially, and

- in that the at least one locking element (5) of
the adapter piece (3) engages radially in the
locking groove (4) of the tubular piece (2) and
thereby the adapter piece (3) is axially fixed to
the tubular piece (2).

9. Coupling device according to any one of the preced-

ing claims,
characterized

- in that the coupling device (1) comprises a
hollow cylindrical standardized connector,

- in that the adapter piece (3) is inserted into
the standardized connector along the mounting
axis (MA), and

- in that the standardized connector is axially
fixed to the adapter piece (3).

10. Coupling device according to claim 9,

characterized

in that an outer contour of the adapter piece (3) is
adapted to an inner contour of the standardized con-
nector in such a way that the adapter piece (3) and
the standardized connector can be axially fixed to
one another.
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